Reversal of nitric oxide-, peroxynitrite- and S-nitrosothiol-induced inhibition of mitochondrial respiration or complex I activity by light and thiols.
Nitric oxide (NO) and its derivatives peroxynitrite and S-nitrosothiols inhibit mitochondrial respiration by various means, but the mechanisms and/or the reversibility of such inhibitions are not clear. We find that the NO-induced inhibition of respiration in isolated mitochondria due to inhibition of cytochrome oxidase is acutely reversible by light. Light also acutely reversed the inhibition of respiration within iNOS-expressing macrophages, and this reversal was partly due to light-induced breakdown of NO, and partly due to reversal of the NO-induced inhibition of cytochrome oxidase. NO did not cause inhibition of complex I activity within isolated mitochondria, but 0.34 mM peroxynitrite, 1 mM S-nitroso-N-acetylpenicillamine or 1 mM S-nitrosoglutathione did cause substantial inhibition of complex I activity. Inhibition by these reagents was reversed by light, dithiothreitol or glutathione-ethyl ester, either partially or completely, depending on the reagent used. The rapid inhibition of complex I activity by S-nitroso-N-acetylpenicillamine also occurred in conditions where there was little or no release of free NO, suggesting that the inhibition was due to transnitrosylation of the complex. These findings have implications for the physiological and pathological regulation of respiration by NO and its derivatives.